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(57)Abstract: 

PURPOSE: To provide a catalyst for production of acrylic acid by gaseous phase contact 
oxidation of acrolein or acrolein-contg. gas, and to provide the production method of acrylic 
acid using this catalyst. 

CONSTITUTION: This catalyst is used to produce acrylic acid by oxidation of acrolein or 
acrolein-contg. gas in a gas phase with molecular oxygen or molecular oxygen-contg. gas. The 
catalyst for production of acrylic acid contains multiple oxides containing Mo and V as the 
essential component for the production of acrylic acid by gaseous phase contact oxidation of 
acrolein and contains a solid acid having <-1 1.93 of acidity. 
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(57) [g&j] 

Mfsgfcfe^Ht: lt 7^ y a>i sr»3ii-5fc* or * y ^ 

(A) Moti±OTMM^it57^D K^©S 

(B) Sil^-U. 9 3KT) «)B*»mLt 



1 ] a Wf :/ ifcfcteT* p W >^r# 

(a) ^y^^isitf^^^^srie&^^i-ra. 
r * a wr ^ oftffittttBfl: J: s r * y ^ ®S3tffi^t 

-&SMk». »Jttf (B) (H, ) ^-11. 93 

J^T (Ho S-ll. 9 3) ©H(MtS:*tLti57 

[»*«2] (A) #-«3t (1) : 

Mo. Vb Wc C Ud X. O. 

^XV. C uftffl, XttMg, Ca. Srioit/Ba 

OtemmX-hQ. a, b, c, d, e*5j:t5 g tt-tivp 
tlMo, V, W, Cu, X:£ £tfOOJ!§l^Jt£r;^U a 
= 1 2^f5^t, 2^b^l4, 0^c^l2, 0 < 

tfS*«3] tfc# (A) j&S-jRS; (2) : 
Mo. V„ W e Cu- X. Yr O. 

(S;*, Mo^y/r^ v a, wf±^ 

^ry, Culiffl, XfiMg N Ca, Srfcit/Ba 

i, Zr x Ce, Cr.Mn, Fe, Co H Ni, Z 
n, Nb, Sn, Sb, P b fcitfB i <fc 9 

«9. a, b, c. d. e. f ^il^gfi^tb-enMo, 
V x W x Cu, X, Y*5<tt^O^JS^tt:Sr^ U a = l 
2^-r^)^#s 2^b^l4, 0^c^l2, 0<d^ 
6, 0^e^3, 0^f^3t'fc^ gf2&*<£>7G^<£> 

[»*«4] (B) ^ SO, /HittllVl 

[»**6l tft& (B) 355 SO, /»{ttt«»«t?fc 

[»*«7i (b) *soi /mtsr^mmmk 
x-hzm&m 1 -3o^-fix^-o^ie«^T^ y 

[»**8] (B) 2>SO« /BtffcT/uS-** 



(2) 4#Bf§^8 - 4 7 6 4 1 
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[flt*«9] (B) iSRft^y^f^ IMfc^ 

y i/xvi fell* y^f =e y ^fya^SM/ 

K^^u=i^^i,jasKT*fc5if*3Si - 3©v*Tjxa» 

0] $Lft (B ) AMBffc^v^xv/itfb 
10 [fltsfrSi 1] (B) iiy^y^^ry^j; 

3(D^-rtL^-o^i5tt<7)T^ y^itatfi fflMft. 
[bi*«i 2] (a) K*tt-aric# (b) ©a^ 
(ttfcfeM) #o. i-3 0ii%Tk5«*ai- 

3ov^H^-o^ia«^r^ y/vKSs!agffitt«Eo 
[W*«i 3] z^K^itiir^ nu^v^* 

fcv^x, Rsjs*!f*5[i ~ 1 2<D\,^-?fhfr-nzmm 
20 y /^itaiSfflftta^flFaETi-tTj - tx 5 457 

[0001] 

5 fl BL<I4, 7^PW>*W47^nM^*# 

#xt«ffi«i»ifcLT7 ^ y^»«r«jti-a*sfcB 

30 i"5 0 

[0 0 0 2 ] 

[fie*^^®] p w ^^fcfir^ p 
^©ft*B*ft»flsRJ6K:Jt 97^ yyu^^^J^ct <Sig 

=S:±Mi:tSt^fo^ 0 09*. tf. #^034 4 - 1 2 

1 2 9^ic(«yyfy, 

^*»b*5*Ji, #^rBg4 9- 1 1 3 7 1 *4MfcMtt* 

40 7i5S4^, f^flg5 0-2 5 9 1 4f^8l:i^!J^f 
V> /<^^^A^fe45*ttt, 4#MBS5 2 -8 5 0 9 1 

[0003] l^l^^^, rii^o^^fy- 
so LT7^ y /i>m<DSi&$:»jmk1rZ>T* y /ug&SSigfflfi* 
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[0004] m&g. (h. ) («T, ¥ic was 

Sj £fcl± r H. J 9 5) AS- i i . 93 

fmmi Iff 3 1 g7f (1989) SS5 12-51 
KI41 OO%a«±0 3lH^lfetti::£*S;h. (H. £-1 

i. 9 3) . «fl2*#©#«¥, gttik, ryp*A^b, a 

[0 0 0 5J 

[0 0 0 6] *|gK<0ffi<0B «Jtt. T^BU'yJfcli 

[0 0 0 7] "bt^ftfecogftfi, Ttau^ls 

$.tzl±T?u i/^fytt^ (OMfB^ISiacS J; t) T * 

[0008] *mw<o%\<D § mt, ±iet tf y /n&Kit 

[0 0 0 9] 

^ry-^t^^iMUkiiKias^-i i. 

[0 0 10] i-ftfct,, ±EBfIW»±. T^nWvife 

#^*t»*-& OtfkLTT^ y /H££®Hi-f 

sfeftottiffcot. (a) *y -ff^-te £Zfs<-f-i? 

i57^ !lyuK||iftAIR«'ttflstt, .*siV (B) Itttft 
(H. ) 11.9 3«T (H. £-11. 93) (7? 



(3) #Bfl¥8 - 4 7 6 4 1 

4 

[0 0 1 1 ] **BJtt. f&ft (A) #-«5t (1) : 
Mo. V* W< Cu- X. O. 

Culit XJiMg, Ca, SriJilfBa 
J:9fc5Wa»b»tfit'.5'>fc< tt>-«ro5c*. tLT 
a. b, c, d, e&itfg 12^*1^ 
ftMo, V, W, Cu, XiJiztfOWII^Jt^U a 
= 1 2tf5t^, 2ibgl 4, 0^cSl2, 0 < 
d:§6, 0£eg3T-fc9, g tt#*©7C*©»{ktt* 

fc, (A) (2) : 

Mo. Vi. W. Cu* X. Y- O. 

^XtV, Culiffl, XliM g> Ca, SrfcitFBa 

±9*SW*»e>atfix5'>*< t 1 t>-fll©5c*, YHT 
i , Zr, Ce, C r , M n , F e , Co, Ni, Z 
n, Nb, Sn, Sb, P b *J XtJB i X *) 
gtfix3'>fc< i: fc-«©5uili, -tLTOHSgSfCfc 
20 t), a, b, c, d, e, f *J «fc g fcfc-t ft^HM o , 
V, W, Cu, X, Y*5.fct*0£>]gmfc£^U a = l 
2tt5t#, 2£b£l4, 0Sc£l2, 0<dS 
6, 0£e£3, 0gf£3Tfct>, g <i CDytmn 

aswiiifc. (B) ^so, /Wi^ivM 

30 35»fe3Btfii5^*< H-it-J>57^ y /^Kitffltt 
»*tt©T-fc4„ *M^»4*fc, fife^ (B) #SO 

fcs„ (b) asso. /^kr/w 

•c*>5. **WiiS6C (b) i&Mt* s tr 
>, Sfb* y fell ? y ^xf > - * y >1 

(B) ^gf^^^^^^^/^k^X, g?{k^^>, II 

z>7? y /wiliKjgffl«lKS:*i-tro-efc-5 0 *^?qi4^ 
p>t^, (b) #y >^ ±r^/*fc« 

Sr^-rtw-CfcSo *^B^(4$P,(c, ^ (A) (c^-T 
(B) <Z?fiJ£- (»{k^«Hf) *S0. l~30ti 

50 [0 0 1 2] ±IS^lWf±*fc, 7^cl"fyifc|j:7 
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[0013] 

[0014]^ (A) : (A) t UTte, cr 

£ 0 r*t&*>5*>. Tie-®:* (1) : 

Mo. V* Wc Cu- X. O. 

(it*. Mo^yyfy, v wji^> 

sf^l/^ Cu&m. XflMg, Ca. Sr^it/Ba 

OttH*-T?fc9, a. b. c. d, ejojltfgtt^jv? 

tlMo, V, W. Cu x X3o itfOCDjj^it Sr^U a 
= 1 2 k 2^b^l4 N 0Sc^l2 N 0 < 

d^6 (ffilitf. 0. l£d£6) , 0^e^3t'fc 

(2) : 

Mo. V* Wc Cu- X. Yr O. 

^*^>\ Cuteffl. XfiMg, Ca, Sr*5±tfBa 

i, Z r , C e , Cr.Mn. F e , Co, Ni N Z 
n. Nb v Sn, Sb x P b joilfB i «t 9 45S^E> 

«9. a, b, c, d. e, f jocttFgfi-^tt-^nMo, 
V, W N Cu, X, Y:fc<fctfO<DJ^PJ££r^ U a = l 
2<Jri-5ir#, 2 ^ b ^ 1 4 , 0^cSl2, 0 < d ^ 
6 (0O;itf, 0. 1 ^ d ^ 6 ) % 0 ^ e ^ 3 , 0 ^ f ^ 

[ooi5] r^&«^M{btto|i8#ft^»w^ffiR 
^WfcLTIi. *»ffc*K 411, ffiS&fi, jKS£i&> T 

[0016] a#, ztibm&mnt it^^ii^ 

»»t5: i 9 IMirt^^ (A) 
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[0017]*» (B) : f&ft (B) 4: It^HM 

buIS^ r^^j i:tE«©i5i:, fit*a«Fffl 

ft*«fcLT»©ja»» (i) - (7) «r#rr5r*as 
[0018] (i) so, /mmwmmi vm&mmit 

^LTfi, SO, /gHk^/u^-^A, SO, /mit^ 

so* /itft^xjsitfso* /Kft^^^^A 

*#»f5Ii:^tSo ^LT, -£;ft,-?*L SO, /Zr 
O* . SO, /T i O2 , SO, /SnO* ^.tt/SO 
< /HfO. 4r^^ix5o rtt^^^^Huffio rfflr 
£§£j <£>tJ#*. TA dvances in Cataly 
sisj, vol. 37, p. 182-191 (199 

0 ) N TApplied CatalysisJ.vo 
20 1. 6 1, p. 1-25 (1990) 4 4f^E«**bT 

[00 19] ^tb^^^^COl^M^S^, i//P=r^^A 

O^Fffiti^^^iam^T^ 50-800=0. »^L<(i 
4 0 0- 7 0 Ot^^Sf 1 - 1 Omm, »^L<(^2 

-8i»IBa*«*-*-«rt#cJ:9 SO, /»{t^/u=i^ 

[0 0 2 0 ] 5fcLT#&ixS«»lfcfc:J8l*T 

. Ta dvances in Catalysi 
sj MtSO« /temmtSfo (MeO» ) ttt$^$ 

40 [0021] (2) so, /mt&m&m 

^<Dm&mi±. SO* /F e* O* <b^^^ix. -t tt 
flulEO rfi4j^j , fA dvances in Cata 

1 y s i s J <D\5:t*{Z, TChemistryLett 
ersj, p. 1 2 5 9- 1 2 6 0 (1 9 7 9) 4ifl: 

[0022] zcoM&mn, mcr>fr&{kVob^< 

50 ^#ffll^^ 3 5 0-8 0 0t, »iL<{i4 0 0-6 



(5) 
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5 Ota)ilIt'l-l Otifffl. L< 122 

[0023] o) so /mvr<<mm&fk 
rwaaittt, sa /sio. t«*s*L, ^L-ctu 

1S<7> T/SMj > TAdvances in Catal 
y s i sj ft if^f5«$lxTV>5p 
[0 0 2 4] ^^jg3ft»tt, is}) *#/l't:l&nttfc& 

«*tf*{t^yu7y^i:«tts*fc«, tutu at 

0 0-6 0 0t x Kfi 3 5 0-5 0 0 t^lgt* 10 

l-lOHfP^ ff*U<tt2-8fipPflS««fifebT#?> 

[0 0 2 5] (4) SO* /SMbT/US = i> A«3J[« 
C <Djg3£^li , SO* /AIj O, <t^£ix x ^LTftu 
12£> r^ttj , TAdvances in Catal 
y s i sj ft if ^E«S*t"Ct^*. 

[0026] y-T/u5^*fctt*IMfc 

tt^#it^t'3 5 0 — 8 OOt, L < \±4 0 0 
-7 0 0t©ia"ei-10«fB, L< fi2 — 8B# 

[0 0 2 7] (5) Kik^y 

wixb^SS^fi, WO» /Z r O* , Mo O* /ZrO 
2 ^oil/WOz -MoO* /Zr0 2 £^£tl£ 0 MIS 
<£> rftfeStJ . TChemistry Letter 
s J % TAdvances in Catalysi 30 
sj <£>15/K r J. Chem. Soc. , Chem. C 
ommu n. J p. 1059—1060 (1988) ft 

[0 0 2 8] £ ft *Hik^/U3=9A*fc 

fcte^y^T^offc^fcSriSEfU ^v^T*^^4fcfi^ 

5 0 0-1000 

#4 l< 6 5 0 — 8 5 ot^aat 1 - 1 0B# 

[0029] mk*>?xy">s Mik^V7 rj 7>'£tz.te 40 

flS$*/i>a = !> A (75 1—4 0li%tfc5 fl 
[0030] (6) Kft^^^^^^/iMb^x. S£{k 

ft5»J&»fe»tfix5'>ft< t fc2«<07C*©«^IMb» 

wft&fii3ftifc«:, WO> /S nO z % WO3 /T i 
O* x WO> / F e a WO* /SnO« -TiO 

2 , WO, / S n O2 — F e 2 Ob , WOs /T i O2 
-Fe* O, £fcltWO, / S nOa -T i O2 -F e 50 
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t 0. ir^Six. ^rLTBuie^ r»ffltj (oiztK rst 

ud. Surf. Soc. Catal. J „ vol. 7 
5, p. 2613-16 (1953) £ffi*t$*L"0* 

[0 0 3 1 ] lix^Mlt *»{b!fS--xX % 
<oS£{kM-*X. *S£{k^*>, «SJB<o»{k^#^ 
*»{kJBZi«*J:t5«ffi*©il{kJB-ftJ: QftSffd»& 
atfix5'>ft< & fc it&vaiz. * >- ^/ * -r wt^tt 
*rfi#U »v^T?S«*fc*±a**^ft4f^Stt3tf^ 
6 5 0 — 1 2 0 0t, #3: L< 116 5 0— 1 
0 0 0<7>i&tfT- 1 - 1 OB* BO, £?£L< 2-8B#Pb1S 

[0032] mk*>rxT><D&m*tt:miitmkx 

[0033] (7) y y^fyi*5 ±t//*fctt 
t©7;u* y 

^it&StsaKHH. p. w.» o«« *5±tfH»- . a. p. 
WuOu Ajir^^y^js (*^hy^^, # 

y^i^ x /nr^^-^asitf-fes/^A) xfo<o^ o<x< 
3) -efca) iSt^tis. wix&ajftKtt rchem. 

Tech. J November (1993), p. 28 
-2 9^E«$ixTl^5o 

[0 0 3 4 ] rixfejHMfctty vt/^ ^vS&ifcfi 
*<DTji>* y*Srffi«*fcf±**^ft4fOTStt^ 
#iafT' 3 5 0~5 0 0t, 8tL<li 3 8 0-4 5 

[0 0 3 5 ] (B) t LTIi, ±l£OJ: 5 

ft#a®3£^5r*l^^^itT^ffli-5r t tTSS. 

[0 0 3 6 ] ft*5, (B) kU^BfW^W^ 

tt- 16. 0 4i^T(Dm^& (H.g-16. 0 4) Sr 

^-rt^tfe^^, - i6. o 4 ± 9&i>ifc3atfo8J£ 

*i*tt*ye?afi:SftTv>fti>(OT\ ^{E^^i-sr 

4:ttif*ftv^ 0 l*»u «re«>aiMi (D - (7) » 
i/^-fttt- 11. 9 3 j; 9 av^as^^tt^t^ 

"9, (B) t LTWaCffiffltSrt^-c 

[0 0 3 7 ] g&Stft (He ) : **Wfc:*5tt5IMa«tt 

[0038] ais-r5K»* s efi«>»^ ww^-<v-if 

te^lS* (pKa) :m -^hoF^xy (-12. 
0) v p-^Fo (-12. 4) . p-^fo 

^pp^yf y (—12. 7) . m-^hp^pp^y 
*y (-13. 2) % 2, h/Uzn^ (- 1 
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3. 8), 1, 3, 5-hy - Fo^t'y (-16. 
0) . 

[0 0 3 9] gmiZ-&fr^\,^X\,^Z>Wi-&^l*. % 

[0 0 4 0] : *%W<nteMi±iiiim<Di$.ft (A) t 

(B) kZ-SGi-Zo & (A) fcS*i-4ift«- 
(B) row* (8Hfc4&&3*) tta&o. i~3 0fii% 
■<?*>•), #4 L< (4 0. 2~20li%ffc5. 

(b) (vm&ito. i**%*jr?tt+#fc«a>na**as 

U CO, \ CO^o9K#^JttAli-«. BP*>, 
(B) ^*34{r^fflLfc^-g-, T ^ n w ^ ©te{b**3 
it/Tj? 1) /w^(D^^^^{g;< , CO, . CO^CDR 

js*«ainL*<4s. .tor, (b> 

[0 04 1] £ rfctf. ^ ( B ) (A) i'-^ 

t^*5riia»), (A) ^WrST * a W >- 

[0 0 4 2] ±|EW«SHT?fig^ (A) (CJ&# 

(b) &ttz-&zm&u*mv\<*mmmk ltom 

[0 0 4 3] (A) irfiE^ (B) 1 Sr&tf-faftMK 

«5»m^ife^o^rH:Ww*J|Btt<e< , 
8t5rti«^S5. 0Jx.fi, ^iMHSa-roafrSrWIli 

s^-rs**. (a) © sk-c^* 
[0044] «&©^#Ko^Tf4#f;:fBifigfifc< . ^ 

fffwWtt5ri:*Sft5„ •*©¥*&iB1Itt:l~l 
-*ifSr*Jou-ctiv^ 4fc, ttM^MtJ:< 

[0 0 4 5] *»?l!ro«Mf4*Jxli*MMttT?ffifl|-*-Sr 



(6) Hi¥8 - 4 7 6 4 1 
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!> a x # v ¥ff>*mte.is.mz&w ur {gjs-r s r t 

[0 0 4 6 ] *JSeiOtt«Ell30 0-6.0 CC. #4 L 
<li3 5 0~5 0 0t:©fifit-l~10^PI > SfSb< 
14 2 ~ 8 1$ IBS««i«i-ix fi 4 v \, 

[0 0 4 7 ] : **91©7* uUJls 

ioTHJSi-Sr t^T-^ 5. 0ijx.fi. 1 - 1 5fl 

1 i?4L<l±4~12fi%ffl7^cl/^y i 0. 5 
-2 5^1% $?4 U< 14 2-2 0§i%Oi|, 0- 

3 0^1%, #4 b< (43 -2 5^»%©7ki^a:}3 4tf 

2 0-8 0 £Ji£L<f4 50~70 
^ifro^ffitt^f^A^^SiS*^^^ 1 8 0 — 3 5 0 

if 4 L < (4 2 0 0 - 3 3 0 T.(DW,S.s SEE- 1 OM 

SEE-8 51JE, ^raiiS (STP) 500-20000 
20 h r ~ \ !ftL<lilOOO~1 0 00 0 hr" X'^^t 

[0 0 4 8 ] jj^ifsf ^ t Ltli> T^Bl^fy, ^**5 
itF^ffitt^^*^*SS*^f4t t 4 9 or t, -7 
a t^y|rjIliftLr#f>li57^u l^>f>-MoS 

t Ltro7? D /H!, 7th7/vftK, f* 
***fo»fl;4*», 7d^v, fcav^tt* 

[0 0 4 9 ] **MO*«fettHJE*a;*>*V^H:StBliflcSC 

<D\,--riiX' hmm-tzz k tfX'Z S„ 

[0 0 5 0 ] Ifem : tfLft (A) t Lt»-tS ( 1 ) T? 
WS^Srtfeft-rSi:, ^y7 s Bt>7;^-/uMa£ 

<, ISturt Fv4*l/7 F otfi'y±*lt*L 

V^c 0Hx.fi. Moi»V».« W. Cu>- Sr...; (®EMt 
5r^<H^lt) ©*ffiffittaEt 8 0 0 omfflizt>tL*)T 

itmmi^^xmm&*Mit®mzmm.vizkzz>m®. 
motemk s o o 0B*mEfSfc«ut««fctt*i^n 

BETSCJ;5Siai±3m' /g4o4U?2. 8m' / 
50 g ffcoticili)ii>ot„ Sfc, *[B?L^af-oUNT'b 
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0. 2 3 c c /g*5J:t/0. 22cc/BT'feoX:n * 

/T'afUyMt) (±0. S-efcSWI^it-iT, 8 0 
0 0 l$mK£ Ufc««t-e li&ftli 1 tirffl WcOl. 
0$y^^/g-tt^, ifigftfiO. 81?fcoT, *ts 

rtiSftS (^S6fi»J2 O:fc<fcWt$&0iJ 3 #<!?.) . 
[0 0 5 1 ] *3§lfl<&tt«EK:fctt ( B ) ©ftUBtC 

oi^TttSK J:<#*»s>ftv*;i«, j&ft (b) roes^tt^* 



fc*»::*lifiH4asi«< i£<0 , (B) ll£j£ft|t 

«X*^^e»t 1/ 5t<7)i#^ibix5o (B) 12 

# (A) oa^^W$^ttl^^#LTV^t><Ot3t 

[0 0 5 2 ] 

mftmn £ vr * y $Li&mtt.&.<ojK. \z. a o * 

[0 0 5 3 ] 
[&l] 



xioo 



[0 0 5 4] 
[»2] 

r * n w >^oi«?$(«) 
= (jgjsufcT^ o Z~4 ><7>*frm xl0 ° 

[0 0 5 5] 
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